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[K] p5\downarrow p55 $\alpha_{0}$
$\lambda$ $\mathrm{g}\circ$ dominant integral weight R
$R=$ $((r_{1}, s_{1}),$ $(r_{2}, \mathrm{s}_{2}),$
$\ldots$ , $(r_{L}, s_{L}))$ $(1\leq r_{j}.\leq n, s_{j}\geq 1)$
$(r, s)$ $n$ $\mathfrak{g}$.
$(\mathrm{g}, \lambda, R)$ $t^{-1}$ $M_{\lambda R}^{g}(t)$
1
m.ysterious M “ ” .
“ 1 ” $2X$
M a Q .$1$
$\mathfrak{g}/\mathrm{g}\mathrm{o}$ ( ) $\succ$
$A_{n}^{(1)}$








3 ShiinozonO-Zabrockl’s $K$ po!ynolnial
$\Lambda$ Macdonald [M] $x_{1}$. , $x_{2,\mathrm{r}}--$ .
Zabrocki[Z] \Lambda q $1/^{1}$
$\text{ }$ . q 1,1 Shimozon0-Zabrocki[SZ] \acute $K$ $[searrow]$
9 $K$ (I n (;
























$z\in X+Y$ $z=x_{i}$ or $y_{j}$ $z\in XY$ $z=x_{i}y_{j}$ $t$
$x_{i}$
$tX=\mathrm{t}x_{1}+tx_{2}+,$ $\mathrm{c}$
xi txi Cauchy element $\Omega[X]\in$ ( $\Lambda$ )
$\Omega[X]=.\prod_{x\in X}.(1\cdot-x)^{-1}$
$\Omega[X]$
$\Omega$ [X. $+$ Y] $=\Omega$ [X] $\Omega$ [Y]
$\Omega[-X]$ $x_{i}$ –.xi. \Pi x X $(1+x.)^{-1}$.
$\Omega[-X]=\prod_{x\in X}(1-x)$
$4_{\text{ }}$
$h_{r},$ $e_{r}\in\Lambda$ homogeneous symmetric
funcfion, elementary symmetric function([M] )
$\Omega[tX1=\ldots$
, $\prod_{x\in X}.\cdot(!-tx)^{-1}=\sum_{\mathrm{r}\geq 0}t^{r}h_{r}$
, $\Omega[-tX]$




$s_{\lambda}.$ [X] X. Schur
function $0$
5 $\Lambda$. adjoint mult. $\mathrm{i}$piication \mbox{\boldmath $\theta$}
$\langle$
$s_{\lambda},$ $s_{\mu})=\delta_{\lambda\mu}$ , $f$ $g$ adjoint
rriultiplication $f^{[perp]}g$ (f, $g\in.\Lambda$)
$\langle f^{[perp]}g, s_{\lambda}\rangle=\langle$g, $fs_{\lambda}\rangle$ for $.\forall\lambda\in \mathcal{P}$
$f^{[perp]}g= \sum_{\lambda\in P}(g_{}fs_{\lambda}.\rangle s_{\lambda}$
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$\text{ }$ $P^{\theta}$ $f_{\phi}$ $\Omega[f_{\theta}]$
$\emptyset$ $\{.\emptyset\}$ 0. 1.
$\mathrm{m}$ $\{2\lambda|\lambda\in\cdot P\}$ $h_{2}$ $\prod_{i\leq j}(1-x_{i}x_{j})^{-1}$
$.\mathrm{H}$ $\{(2\lambda)’. |\lambda\in P\}$ $e_{2}$ $\prod_{i<j}(1-x_{i}x_{j})^{-1}$
$\mathrm{o}$ $P$ $e_{!}+e_{2}. \prod_{i}(1^{\mathrm{L}}-x_{i})^{-1}\prod_{i<j}(1-x_{i}x_{j})^{-1}$
4 =\emptyset , , $\mathrm{H}$, , .$\text{ }$ $P^{\theta}$ , $f_{\phi}$ *‘).. .
P ( )
$\Omega[f_{\theta}]$ $X=.f_{\phi}$ .plethysitic notation . $\Omega[X]$ $\text{ }$ \emptyset . . $\overline{\overline{\frac{-}{\beta}}}$







Remark 5.1 $=\mathrm{m}$,H [K\eta $sp_{\lambda}$ , o’
$s_{\lambda,\mathrm{t}}^{\theta}$
(i) $\{s_{\lambda}^{\theta}\}_{\lambda\in P}$ \Lambda
(ii) Jacobi-Tru
mc\lambda \mbox{\boldmath $\nu$}\mu $=^{\mathrm{H}}c_{\lambda_{1}}^{\nu}$ $=^{\mathrm{o}}.c_{\lambda\mu}^{\nu}$ .
(iv) ’ $sp(2n)$ $s_{\lambda}^{\mathrm{H}}$ $c$ (2n) $o(2n+1)$ .
6 . .\mbox{\boldmath $\theta$}
$Z$ $=$ $z_{1}+z_{2}+\mathrm{r}‘$ . $+z_{n}$





$R(Z)= \prod_{1\leq i<}$.j\leq n(l. $z_{j}\mathrm{A}$ )
.Remik 6.1 Zabrocki[Z/#.I \Lambda t




. ( ) 1 R $=$ ( $R_{1},$ $R$2, $\cdot\cdot$ $\cdot 4$ , RL),
$\mathbb{H}_{R}^{\theta}[X;t]=H_{R_{1}}^{\theta}H_{R_{2}}^{\theta}|\ldots H_{R_{L}}^{\theta}.1$




$M_{\lambda R}^{\theta}$ (t) 2
$\circ$










$\sum_{\tau\in P,|\dot{\tau}|=|R|}.\Lambda I_{\tau R}^{\emptyset}(t^{\epsilon})$ $\sum_{\mu\in \mathrm{p}\theta,\{\mu|=|R|-|\lambda|}c_{\lambda\mu}^{\tau}$





$t$ .$\ovalbox{\tt\small REJECT}$ $R^{t}.=$ $(R_{1}^{t}.’ R_{2}^{t}, \mathrm{t} , , R_{L}^{t})$
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$=\mathrm{m},$






$\mu=$ (o1$+1,$ $1_{2}+1\cdot,\ldots,\alpha_{p}+1|$ol,...,Q$p$ )




s\lambda \mbox{\boldmath $\theta$}=\Omega [-f ]ls\lambda
$=. \sum_{\mu}\langle s_{\lambda},\cdot(1-s_{2}+s_{31}-\}\cdot\cdot)s_{\mu}\rangle s_{\mu}$
.
$s_{\emptyset}^{\theta}\cdot=.s_{\emptyset},$ $s?=s_{1},$ $s_{2}^{\theta}.\cdot=s_{2}-s_{\emptyset},$ $s?=s_{3}-s_{1}$
$s_{11}^{\theta}=s_{11},$ $s_{21}^{\theta}\cdot=.|s_{21}-s_{1},$ $s_{111}^{\theta}.=s_{111}$
$s_{\emptyset}=s_{q}^{\theta},$ $s_{1}=s_{1}^{\theta},$ $s_{2}=s_{2}^{\theta}+s_{\emptyset}^{\phi},$ $s_{3}=$. $s_{3}^{\theta}+s_{1}^{\theta}$
$s_{11}=s$ 11 , $s_{21}=s_{21}^{\theta}+s_{1}^{\theta},$ $s_{111}=s$B1
185
$Z=z(n=1)$ $\tilde{B}$ (Z)
$\tilde{B}(z)=$. $\Omega$ [zX]$. \Omega.[\frac{t-1}{z}X][perp]$
$.. \tilde{B}(z)s_{\lambda}=\sum_{r\geq 0}.\cdot z^{\mathrm{r}}h_{r}\sum_{\mu}^{\cdot}(s_{\lambda}.’\sum_{p\geq 0}(\frac{t}{z})^{p}.h_{\mathrm{p}}\sum_{q\geq 0}(.\frac{-1}{z}) qe_{q} ‘ s,).s$,
$\tilde{B}_{1}$ $1=s_{1}$ , $\cdot.\tilde{B}_{1}s_{1}=ts_{2}+s_{11}$ ,
$\tilde{B}_{1},$ $s_{2}=t^{2}s_{3}+ts_{21}$ , $\tilde{B}_{1}\cdot s_{11}=t\dot{s}_{21}+s_{111}$
. . $\mathrm{o}$ \phi . .
$H^{\phi}(z)\mathrm{I}$ $=$ $Q[X]^{[perp]}\tilde{B}(z).P[X]^{[perp]}$
$P[X]$ $=$ $\prod_{i\leq j}\frac{1-tx_{i}\grave{x}_{j}}{1-x_{i}x_{j}}.=Q[X]^{-\mathrm{i}}$
$P[X]$ $=$ $1+\cdot(1-t)s_{2}+\cdot$ . , $Q[X]=1-(1-t.)s_{2}+1$
186
( $tarrow t^{1/2}$ )
$H^{\theta}$. $1$ $=$ $s_{1}$
$H^{\theta}s_{1}$ $=$ $Q^{[perp]}$ $(ts_{2}+. s_{11})$
$=$ $t. \sum.\langle s_{2}, (1-(1^{\cdot}-t)s_{2}+\cdot \mathrm{r}).\cdot s_{\mu}\rangle s_{\mu}$








. $Q^{[perp]}.\tilde{B}_{1}(s_{2}+,(1-. t))=Q^{[perp]}(t^{2}s_{3}+. \mathrm{t}s_{21}+ (1 -t)s_{1})$ .
$=t^{2} \sum.\langle$s3, $(1.\cdot-(1-t)s_{2}+\cdot\cdot\cdot \mathrm{J})s_{\mu}\rangle$ $s_{\mu}$
$\dotplus\cdot$t$. \sum_{\mu}^{\mu}$ $\langle$s21, ( $1-(1.-t)s_{2}+\cdot$. . . ) $s_{\mu}\rangle$ $.s_{\mu}$
$.+$ (1-t)
$\sum_{\mu}$
$\langle$s1, $(1-(1-t)s_{2}+\cdot|)$. $s,$) $s$,
$=.t^{2}(s_{3}-(1-t)s_{1})+t(s_{21}-(1-t)s_{1}.)+(1-t)s_{1}$
$=t^{2}s_{3}+ts_{21}+$ (1-t)(1-t-t2)s.1
$H^{\theta}s_{11}$ $=$ $Q^{[perp]}\tilde{B}_{1}s_{11}=Q^{[perp]}$. $(ts_{21}+s_{111})$
$=$ $t$ ($s_{21}-$ (1-t)s$1$ ) $+. \sum_{\mu}$ $\langle$s111, $(1-(1-t)s_{2}.\dotplus..\cdot .)s_{\mu})s_{\mu}$
$=$ . $t(s_{21}-(1-t)s_{1})+s_{111}$
$\mathbb{H}_{R=}^{\theta}$






$K_{(3)R}^{\theta}(t)=\mathrm{t}^{3},$ $K_{(21)R}^{\theta}(t)=t^{2}+\mathrm{t},$ $K_{(111)R}^{\theta}(t)=1,$ $K_{(1)R}^{\theta}.(t)=\mathrm{t}^{2}(1+t+$
e) $\iota_{\sim}^{\wedge}$.Conj. 6.2( $tarrow t^{1/2}$ ) $1$.
\ddagger $\theta 7$
$p.\mathrm{f}_{P\Gamma \mathrm{f}\mathrm{i}Y1\Gamma\cdot-!|}...|$
[HKOTT] G. Hatayama, A. Kuniba, M. Okado, T. Takagi and Z. Tsuboi,
Paths, crystals and ferrnionic f.ormulae,$\cdot$ Prog. Math. Phys. 23 (2002)
205-272, Birkh\"auser Boston, $\cdot$Boston, MA.
[HKOTY] G. $\mathrm{H}\dot{\mathrm{a}}\mathrm{t}\mathrm{a}\mathrm{y}\mathrm{a}\mathrm{I}\mathrm{n}\mathrm{a}$ , A. Kuniba, $\cdot$ M. Okado, T. Takagi and $..\mathrm{Y}$ . Yamada,
.Remarks on femionic formula, Contemp. Math: 248 (1999), 243-291.
$.[\mathrm{K}]$ V. G. Kac, Infinite dimensional Lie algebras, 3rd edition, .Cambridge
Univ. Press. Cambridge, 1990.
$[\mathrm{I}\overline{\mathrm{t}}\dot{\mathrm{T}}]$ K. Koike and I.$\cdot\cdot$ Terada, Young-diagrammatic methods for the repre-
sentation theory of the classical groups of type $B_{n},$ $C_{n}$ , D.$n$ ’ J. AIgebra
107 (1987) 466-511.
[L] D. E. $\mathrm{L}\mathrm{i}\mathrm{t}\mathrm{t}\overline{\mathrm{l}}\mathrm{e}\mathrm{w}\mathrm{o}\mathrm{o}\mathrm{d}$ , The theory of grottp $chara\dot{c}ters$ and $mat\dot{m}$ represen-
tatiori of groups, second edition, Clarendon Press, Oxford, 1950.
[M] .I. G. Macdonald, Symmetric functions and Hall polynomials, second
edition, Clarendon Press, Oxford, 1995.
[SZ] M. Shimozono and M. Zabrocki, Defomed universal characters for clas-
sical and affine algebras, preprint.
[Z] M. Zabrocki, $\cdot q$-Analogs of symmetric function operators, Disc. Math.
256 $(202.)$ 831-853.
